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Apparatus for supporting substrates in processing chambers 


(57) A substrate processing apparatus comprising 
a processing chamber in which a substrate support (16) 
is located. The substrate support, which is in the form 
of a heater pedestal, has a surface (22) dimensioned to 
receive the substrate (23), and is circumscribed by a re- 
movable purge ring (24) which defined an annutus (80) 
between itself and the pedestal. At the outer edge of the 
pedestal is a purge gas manifold (26). in the form of a 
cavity between the purge ring and the pedestal. The low- 
er end of the manitold is sealed by means of a mechan- 
ical seal that is formed at process temperature as the 
pedestal (16) expands from heating and comes into con- 
tact with the purge ring's lower edge (B4). The upper end 
of the manifold opens into the annulus (80) defined by 
the purge ring and the pedestal. The manifold is ar- 
ranged so that during processing, purge gas is injected 
into the manifold and projected toward the edge of a 
substrate received on the surface of the pedestal. This 
gas moves upwards through the annulus defined be- 
tween the purge ring and the substrate support. Conse- 
quently processing gas is prevented from contacting 
the extreme edge portion of the substrate This reduces 
unwanted deposition on the peripheral edge and lower 
surface of the substrate. 
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D«»crlptton 

This invention relates to a nnethod and apparatus 
for depositing useful layers of materials on substrates 
used in the manufacture of semiconductor die. More 
particularly, this invention relates to an improvement to 
a wafer heater pedestal used in such deposition proc- 
ess 

Chemical vapor deposition, commonly referred to 
as "CVD," is one of a number of processes used to de- 
posit thin layers of material on a semiconductor sub- 
strate. To process deposition substrates with the CVD 
process, a vacuum chamber is provided with a suscep- 
tor configured to receive a substrate thereon. In a typical 
prior art CVD chamber, the substrate is placed into and 
removed from the chamber by a robot blade and is sup- 
ported by the susceptor during processing Prior to 
processing the susceptor and the substrate are heated 
to a temperature of between 250-650*C. Once the sub- 
strate is heated to an appropriate temperature, a 
processing gas is charged to the vacuum chamber 
through a gas manifold often situated above the sub- 
strate. The processing gas reacts with the heated sub- 
strate surface to deposit a thin material layer thereon. 
As the gas thermally reacts to form the material layer, 
volatile byproduct gasses are formed, and these by 
product gasses are pumped out of the vacuum chamber 
through a chamber exhaust system. 

A primary goal of substrate processing is to obtain 
as many useful die as possible from each substrate 
Many factors influence the processing of substrates in 
the CVD chamber and affect the ultimate yield of die 
from each substrate processed therein. These factors 
include processing variables, which affect the uniformity 
and thickness of the material layer deposited on the sub- 
strate, and contaminants that can attach to a substrate 
and contaminate one or more die therein. Both of these 
factors must be controlled in CVD and other processes 
to maximize the die yield from each substrate. 

One of the causes of particulate contaminants in the 
chamber is improper deposition at the edge of a sub- 
strate. Because edge deposition conditions are difficult 
to control, due in part to the fact that substrate edges 
are typically chamfered and deposition gas flow is non- 
uniform around these edges, non-uniform deposition 
can occur around a substrate's edge. This may lead to 
deposited layers not adhering property to each other 
and/or not adhering property to the substrate. 

This problem is illustrated in Figure 1 (a) which is a 
schematic partial cross-section of atypical semiconduc- 
tor substrate. For this example, the substrate 1 is shown 
with three consecutive layers 2, 3, and 4 deposited ther- 
eon. Metals such as aluminum can be deposited on the 
substrate as the upper layer 4 after depositing interme- 
diate layers 2 and 3 (or more layers, If necessary) on 
the substrate. As an illustrative, non-limiting example, 
in the deposition of tungsten on the substrate using WFe 
gas, the first layer 2 would typically be titanium, the sec- 


ond layer 3 would be titanium nitride, and the third (up- 
per) layer 4 would be tungsten 

Such a three-layer process for the deposition of 
tungsten Is common as tungsten does not readily ad- 

s hereto the silicon (or oxidized silicon) surface of the sub- 
strate. Accordingly a very thin 'primer' layer2 of titanium 
is deposited, followed by a second layer 3 of titanium 
nitride. Tungsten readily adheres to titanium nitride 
(TiN) As can be seen from Figure 1(a), however, the 

w tungsten layer 4 has 'wrapped' around onto the beveled 
outer edge 5 of the substrate to contact directly with the 
silicon substrate. 

The problem with this wrap around is that tungsten 
does not adhere to the silicon substrate surface and 

IS could readily chip and flake during the handling of the 
substrate, resulting in particulate contaminants. 

An idealized edge cross-section is, therefore, that 
illustrated in Figure 1 (b) in which all three layers termi- 
nate at or cbse to the same point with respect to the 

20 substrate's edge, preferably above the chamber, with 
the metal layer 4 being the furthest back from the edge 

of the substrate. 

One solution to this problem of unwanted edge dep- 
osition is to provide a shadow ring which is located over 
25 and masks a narrow, peripheral area of the substrate to 
prevent depositkxi thereon. However, this has the dis- 
advantage that the ultimate yield by the substrate is re- 
duced because its usable area is smaller. It is also in- 
appropriate to use a shadow ring in situations where the 
30 entire upper surface of the substrate must be deposited 
on. The shadow ring is also not as successful as might 
be desired because of wafer warpage and the fact that 
the volatile deposition gas stili tends to migrate under 
the lip of the shadow ring and deposit unwanted material 
35 on the substrate edge and backside 

Another factor which affects the uniformity of the 
deposition material layer is the uniformity of heating of 
the wafer. One method of uniformly heating the wafer is 
to use a heater pedestal for both supporting and heating 
40 the wafer. An example of this arrangement is described 
in the co-pending U.S. Patent Application No. 
08/200,862 referenced above. In this arrangement, the 
wafer is supported on a flat supporting surlace of a heat- 
er pedestal nrxjunted on a vertical stalk within the cham- 
45 ber The pedestal is heated from within by means of an 
electrical heating coil, and the wafer, in tum. is heated 
by the hot supporting pedestal. In order to provkle for 
improved uniformity of heatingof the wafer, this arrange- 
ment nnakes provision for a vacuum chuck in which a 
50 "vacuum" is drawn at the interface between the under- 
side of this wafer and the flat supporting surface of the 
pedestal. The resulting pressure differential across the 
wafer draws the wafer onto the pedestal resulting in im- 
proved uniformity of heating of the wafer 
55 But as a result of this vacuum drawn at the backside 
of the wafer, processing gas can be drawn around the 
edge of the wafer and into the interface between the wa- 
fer and the pedestal. This can result in unwanted edge 
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and backside deposition even when a shadow ring is 
located over the wafer. As explained earlier, this unwant- 
ed deposition can lead to the generation of particle con- 
taminants. Accordingly, the improved unitomifty of heat- 
ing is accompanied by the possible increase of unwant- 
ed edge and backside deposition. 

The need therefore exists for a method and appa- 
ratus for controlling the deposition of materials at or 
around the edge of a semiconductor substrate dunng 
CVD and/or other substrate processing operations. 

Further, in some processes, cleaning deposits from 
components within the chamber is dtfficutt to achieve. 
In the deposition of Aluminum, for example, the cleaning 
must be accomplished by physical scrubbing or chemi- 
cal bathing of individual components. 

Such deposits are most likely to occur on surfaces 
which are immediately adjacent the v^rafer and on sur- 
faces which are suitably heated. 

Accordingly, there is a need to reduce the amount 
of deposition on such surfaces and make them relatively 

easily cleaned. 

There is a further need for such apparatus to be 
easily cleanable and serviceable, due to the deposition 
that inevitably occurs on depositk>n apparatus and the 
stresses induced by the high temperatures within the 
chamber. 

Briefly, therefore, this inventk^n provides for a sub- 
strate processing apparatus comprising a processing 
chamber in which a substrate support is located. The 
substrate support, which is in the form of a heater ped- 
estal, has a surface dimensioned to receive the sub- 
strate, and is circumscribed by a removable purge ring 
which defines an annutus between itself and the pedes- 
tal 

At the outer edge of the pedestal, a purge gas nran- 
ifold, is formed as a cavity between the purge ring and 
the pedestal. The lower end of the manifokJ is sealed by 
means of a mechank^al seal that is formed at process 
temperature as the pedestal expands from heating and 
comes into contact with the purge ring's lower edge. The 
upper end of the manifokl opens into the annulus de- 
fined by the purge ring and the pedestal. The manifold 
is arranged so that during processing, purge gas is in- 
jected into the manifold and projected toward the edge 
of a substrate received on the surlace of the pedestal. 
This gas moves upwards through the annulus defined 
between the purge ring and the substrate support. Con- 
sequently, processing gas is prevented from contacting 
the extreme edge portion of the substrate. This reduces 
unwanted deposition on the peripheral edge and lower 
surface of the substrate. 

The purge ring is preferably made of a nickel-chro- 
mium-iron alloy, such as 316L stainless steel. The purge 
ring is supported on three ceramic pins whch in turn rest 
on the pedestal As a result the purge ring is supported 
clear of the heater pedestal and there is less heat trans- 
fer from the pedestal to the purge ring. The purge ring 
therefore operates at a lower temperature, reducing 


deposition on the ring. 

The purge ring may have wafer gukjes formed ther- 
eon which align the substrate with respect to the sub- 
strate support, and the purge ring may also be support- 
£ ed on the pedestal by ceramic k)cating/support pins 
which further reduce heat transfer to the ring. 

The purge ring may also have a raised upper edge 
such that when the ring is positioned on the pedestal, a 
substrate receiving pocket is formed When the wafer is 
10 placed in the pocket, its processing surface would be at 
or below the surface of the purge ring. In this case, the 
raised portion of the purge ring wouW shield the edge of 
the wafer from direct ftow of processing gas. 

The receiving surface of the pedestal may further 
IS riclude vacuum ports formed therein, whereby a vacu- 
um can be drawn at the interface between the pocket 
floor and the underside of a substrate received thereon, 
thereby causing the substrate to be drawn onto the ped- 
estal to improve processing. 
20 The receiving surface of the pedestal may also have 
a substrate receiving pocket formed therein, such that 
a wafer placed in the pocket woukj have its surface at 
or below the surface of the pedestal 

The pedestal preferably includes a heater for heat- 
25 ing the support whereby a substrate supported thereon 
is heated by means of conduction. 

This invention finds parlcular application in. but is 
not limited to. semiconductor wafer processing cham- 
bers which process such wafers using a metal CVD 

30 process. 

A primary advantage of this inventran is that it re- 
duces the occurrence of deposition on the edge and 
backside of the substrate. This in turn reduces particu- 
late contaminants originating from unwanted edge/un- 
35 derskJe deposition that inadequately adheres to the sub- 
strate 

Another advantage of this invention is that it yieWs 
a more uniform deposition material layer on the sub- 
strate, while simultaneously reducing the incidence of 
40 particle generation during processing. By eliminating 
the shadow ring whch touches the substrate during 
processing, the overall yield of die from the substrates 
is increased by eliminating the masked edge of the sub- 
strate created by the shadow ring. 
45 Yet another advantage of this invention is that the 
purge ring may easily be removed for wet or mechanical 
cleaning. 

These advantages and further details of the present 
invention will become apparent to one skilled in the art 
so from the following detailed description when taken in 
conjunction wrth the accompanying drawings in which : 


Figures 1(a) and 1(b) are partial cross-sections of 
a semconductor substrate respectively illustrating 
S5 non-ideal and ideal deposition of material layers at 
the edge of the substrate; 
Figure 2 is a top view of the heater pedestal in the 
invention; 
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Figure 3 is a cross-section along line 3-3 in Figure 2; 
Figure 4 is an enlarged partial sectional view of the 
upper portion ot the pedestal and purge ring, taken 
along line 4-4 in Figure 2; and 
Figure 5 is a plan view showing details of a wafer 

guide. 
Introduction 

To reduce the deposition of material on a semicon- 
ductor substrate wafer's underside and edge, a heater 
pedestal as illustrated in Figs. 2 and 3 includes edge 
protection in the form of a circumferential purge gas ring 
24 positioned adjacent to the periphery ot a wafer (not 
shown) when a wafer is received on the supporting sur- 
face 22 of the pedestal 1 6, Once the wafer is positioned 
on the pedestal 1 6 and processing begins, a continuous 
flow of purge gas is provided to a purge gas manifold 
26 to flow through a purge gap BO and about the entire 
edge of the substrate. The purge flow has the effect that 
little or no deposition occurs on the edge ot the sub- 
strate, or on the underside of the substrate immediately 
adjacent to the edge. The resulting configuration of de- 
posited layers of material would resemble that illustrated 
in Figure 1(b). 

Detailed Description 


As illustrated in Fig. 2, the pedestal 1 6 has an upper 
supporting face 22 on which a semiconductor wafer 23 
(not shown in Fig. 2) can be supported. This face 22 has 
a plurality of concentric circular grooves 40 formed in it. 
These concentric grooves 40 are typically 0.21 mm 
(O.oe inches) wide and 0.38 mm (0.015 inches) deep 
and 2.97 mm (0.117 inches) apart. They are intercon- 
nected by means of radially oriented channels 42. Ap- 
proximately midway along the length of each radial 
channel 42 a plurality (24 total) of vacuum ports 44 are 
formed into the body of the pedestal. 

Fig. 2 also illustrates apertures 30 which pass 
through the body of the pedestal 16. These apertures 
30 receive wafer lift fingers (not shown) which operate 
to lift the wafer clear of the upper face 22 of the pedestal 
16 so that the wafer can be rerrioved after processing. 
This removal of the wafer is achieved by means of a 
conventional processing apparatus robot amn (not 
shown) which enters the chamber through a port that is 
selectively opened through a slit valve The same robot 
ami is also used to place wafers in position for process- 
ing The lift fingers are moveable vertically under Jetton 
of a lifting mechanism which is well known in the art. 

In Fig. 3, the heater pedestal 16 is shown to com- 
prise a main body 61 supported by a vertical stalk 18. 
TTie vacuum ports 44 of Fig 2 are in communication, via 
eight holes 45, with a circular manifold groove 46 formed 
into the underside of the main pedestal body 61 This 
groove 46 is sealed at the underside ot the pedestal by 
means of ring plugs 48. The groove 46 is also in com- 


munk;atk)n with a vacuum corxjuit 50 located wrthin the 
stalk 18 The conduit 50 communicates with the groove 
46 by means ot at least one generally horizontal conduit 
(not shown) within the main body 61 ot pedestal 16. 
£ Within the stalk 18 are. in addition to the vacuum conduit 
50, a purge gas conduit 51 , a housing containing a ther- 
mocouple (not shown) for measuring the temperature ot 
the pedestal, and a conduit 56 for supplying power to a 
heating element 54 located within the main body 61 of 
10 the pedestal 16. 

A removable purge ring 24 circumscribes the sup- 
porting surface 22 and rests on three ceramic support- 
ing pins 60 which are spaced apart at the perimeter of 
the pedestal 16. In this position, and as shown in detail 
IS in Fig. 4. the angled inner surface 25 of the purge ring 
24 together with the angled outer face 27 ot the pedestal 
forms an annuius 80 The annulus 80 directs purge gas 
into a purge gap 83 defined between the wafer 23 and 
the ring 24. The gap 83 is dimensbned to allow sufficient 
20 flow ot purge gas to prevent deposition on the edge and 
underside of the wafer In one embodiment o1 the inven- 
tion, the purge gap 83 is 0.023 to 0.030 inches when the 
apparatus is at operating temperature. This configura- 
tion ot the annulus 80 and the purge gap 83 provides a 
25 relatively constant supply of purge gas about the entire 
perimeter ot the substrate. The annulus 80 is supplied 
by a purge gas manifold 26 in the form of a cavity encir- 
cling the entire outer edge of the main body 61 of the 
pedestal 16. 

30 As further shown in Fig. 4, the inner surface 28 of 
the purge ring 24 together with the peripheral face 23 ot 
the pedestal 16 forms the purge gas manifold 26. The 
gas manifokj 26 communicates with the purge gap 83 
through the annulus 80. At room temperature it is open 
35 at its lower end and a gap exists at the interface 82 be- 
tween the sealing edge 84 of the purge ring 24 and the 
peripheral surface 23 of the pedestal 16. As descrtoed 
betow, in operation, this gap, between the sealing edge 
84 of the purge ring and the peripheral surface 23 of the 
40 main body 61 of the pedestal, is closed. The gas mani- 
fold 26 is supplied with purge gas by eight purge gas 
outlets 86 formed in the main body 51 of the pedestal 
16. These purge gas outlets 86 are in communication 
with a purge gas supply 57 via a purge gas conduit 51 

45 (shown in Fig. 3). 

Because the purge ring 24 is freely removable at 
room temperature (without loosening any fasteners) 
when a gap exists at the interface 62, wet and/or me- 
chanical cleaning to remove deposition is facilitated. 
so This same purge ring 24 fomns a tight mechanical seal 
at the interface 82 during processing at elevated tem- 
peratures, in the nr^nner described below. 

Proper positioning of the wafer on the receiving sur- 
face 22 is important, as any gross misalignment places 
ss a portion of the wafer edge in a position which obstructs 
gas flowing out from the purge gap 83. To aid in proper 
wafer positioning, and as shown in greater detail in Fig 
5, the purge ring 24 has protrusions in its upper surface 
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32 at its inner circumlerence in the form o( water guides 
61 These water guides 81 have angled inner faces B5 
which capture the outer edge of the water 23 and sen/e 
to align It when it is received on the surface 22 of the 
pedestal 1 6. Misalignment of the wafer 23 results in en- 
gagement of one or more of the wafer guides by the 
edge of the wafer. These pins sen/e to align the entire 
circumference of the wafer with respect to the purge nng 
24 to define the purge gap 83 around the entire edge of 
the wafer Use of the wafer guides 81 thus allows toler- 
ance of slight inaccuracies in the positioning of the wafer 
by the robot blade. In an embodiment of the invention, 
there are six such wafer guides 61 spaced at equal in- 
\erwa\s on the upper surface 32 of the purge nng 24. and 
positioned to provide approximately 0.01 2 to 0 01 3 inch- 
es of tolerance between the guides 81 and the outer 
edge of the wafer 23. 

In a preferred embodiment, the purge ring 24 is 
made from a nickel-chromium-iron altoy such as 316L 
stainless steel, but may be nr«de of a material which 
also has a lower coefficient of thenna! expansion than 
the material of which the main body 61 is made The 
reasons for this will become apparent below It is also 
preferred that the supporting pins 60 on which the purge 
ring 24 rests be designed to minimize heat transfer from 
the pedestal 16 to the purge ring 24. This permits the 
purge ring 24 to operate at a lower temperature and thus 
reduce the amount of deposition thereon The reduced 
deposition on the purge ring 24 allows a greater time 
inten/al between downtimes for cleaning and other 
maintenance. Thus, in order to reduce heat transfer to 
the purge ring 24. the supporting pins 64 are dome 
shaped to minimize contact area and made of a ceramic 
such as alumina which has a poor thermal conductivity. 

Additionally, the purge ring 24 has a thin walled sec- 
tion 29 which, due to its reduced cross-sectional area, 
reduces heat transfer from the sealing edge 84 to the 
rest of the purge ring, and in particular to the upper sur- 
face 32. 

Although the figures illustrate an embodiment suit- 
able for use with a circular wafer it should be noted that 
the purge gap 80 should follow the perimeter of the sub- 
strate. Accordingly, if a non-circular substrate (such as 
a vrater with a "wafer flat' formed in it) is being proc- 
essed, the gap should be formed to follow the irregular 
perimeter Furthermore, though the illustrated embodi- 
ment comprises a flat wafer supporting surface, the in- 
vention may be used with substrate supports having dif- 
ferent configurations, such as a susceptor having a 
deep poci^et for supporting the substrate. Additionally 
the purge ring itself may be configured such that It com- 
pletely surrounds the periphery of the wafer to produce 
a pocket in which the wafer is placed. 

Dunng processing, the robot blade places an ap- 
propriately dimensioned semiconductor wafer on the 
wafer lift fingers which then lower the wafer onto the up- 
per surface 22 of the pedestal 16, As the wafer is low- 
ered, any misalignment of the wafer will be corrected by 


the wafer guides 81 whk;h nudge it into position. The 
semiconductor wafer thus rests on the upper surface 22. 
In this position, the edge of the wafer will be very close 
to the purge gap 80, as the wafer guides 81 on the inner 
5 circumference of the purge ring 24 are positioned to give 
approximately 0.060 inches of tolerance with respect to 
the water 

A typical metal deposition process has two discrete 
deposition steps. During the first step, lasting about thir- 
10 ty (30) seconds, the pressure in the chamber is reduced 
to about 0.6 kPa (4.5 Torr) and a metal deposition gas 
introduced into the chamber. This step, known as a nu- 
cleation step," results in a very thin layer of metal being 
deposited on the wafer. This thin layer senses as a base 
IS layer onto which further layers ol metal are deposited. 
During the second deposrtK>n step (last less than 60 
seconds and during which most of the metal is deposit- 
ed), a "vacuum" is drawn at the interface between the 
wafer and the upper face 22 of the pedestal 16. This is 
20 achieved by drawing a vacuum to about 2 7 kPa (20 
Torr) through the vacuum ports 44 via the conduit 50 
and the grooves 46. The drawing of this vacuum results 
in a pressure of about 2.7 kPa in all the concentric 
grooves 40, As the interior pressure of the chamber dur- 
2S ing processing is approximately 10.7 tol 2 kPa (80 to 
90 Ton), a pressure differential exists across the wafer. 
This causes the wafer to be drawn against the upper 
face 22 of the pedestal 15. The advantage of this tight 
contact is that heat from the pedestal is more uniformly 
30 transmitted from the pedestal to the wafer. This leads to 
a uniform heating of the water and, therefore, improved 
deposition of metal on the wafer surface. 

The pedestal 16, in turn, is resistively heated by 
means of the electrically powered heating coil 54 mount- 
as ed within the body of the pedestal 16 The coil 54 is sup- 
plied with electrical power along a rigid, stainless steel 
connecting stem 56 located within the body of the stalk 
16. Although only one coil is shown m this figure, more 
than one coil could be used or even multiple heating el- 
40 ements which are nested together but powered sepa- 
rately. 

When the pedestal 1 6 is heated, the mam body 61 , 
which is typically made of aluminum, expands due to 
increased temperature. The purge ring 24. which is 
45 made of stainless steel having a lower temperature co- 
efficient of linear expansion and is at a lower tempera- 
ture, does not expand as much. The peripheral face 23 
of the pedestal thus comes into contact with the sealing 
edge 84 of the purge ring 24. creating a mechanical seal 
so at the interface 82 between the purge ring and the ped- 
estal. The gas manifold 26 is now in communicatksn with 
only the purge gap 80 and the purge gas outlets 86. 

During the second deposition step, an inert purge 
gas. typically argon, is supplied at a flow rate of approx- 
BS imatety two liters per second from the purge gas supply 
57 at approximately 207 kPa (30 p s i ) and flows 
through a flow control device, such as a mass flow con- 
troller. This control device causes the pressure in the 
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purge gas to drop by about 25% to 33% Additional pres- 
sure drops occur in the gas as it moves through the 
purge gas outlets 86, towards and into purge gas nr^- 
ifold 26. Nonetheless, the pressure of the purge gas is 
still great enough in the gas manifold 26 to substantially 
prevent process gas from migrating into this manifold 
via the purge gap 80. From this manifold 26, the purge 
gas flows out through the purge gap BO. Once the purge 
gas has flowed out, it enters the processing chamber to 
be exhausted through standard exhausts in the cham- 
ber. If supplied at all. the purge gas is supplied during 
the first deposition step at approximately 250 milliliters 
(standard cubic centimeters) per minute. 

The supply of this purge gas has a particularly ad- 
vantageous effect in that it substantially reduces or elim- 
inates deposition of metal on the edge and outer portion 
of the underside of the wafer It is believed that the dep- 
osition gas is removed from the vicinity of the edge of 
the wafer by the flow of the purge gas. This occurs be- 
cause the purge gas flows out continually and at high 
mass flow rates through the purge gap 80, effectively 
preventing diffusion of deposition gas into the vicinity of 

the wafer edge. 

Although the present invention has been described 
above in terms of a specific embodiment (that of an ap- 
paratus for use in a metal CVD process), it is anticipated 
that alterations and modifications thereof will no doubt 
become apparent to those skilled in the art. Additionally, 
although the invention has been described for use in a 
thermal CVD chamber, the components herein are 
equally suited for use in plasma deposition and other 
substrate processing operations. It is therefore intended 
that the following claims be interpreted as covering all 
such alterations and modifications as fall within the true 
spirit and scope of the invention. 


Claims 
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when the processing chamber is at operating tem- 
perature. 

I The apparatus as recited in claim 2, wherein the cir- 
cumscribing ring has a lower coefficient of themial 
expansion than the substrate support, such that dif- 
ferential expansion between the circumscribing ring 
and the substrate support causes the seating mem- 
ber to seal the lower edge. 

4. The apparatus as recited in claim 3. wherein the 
substrate support further comprises at least one 
ring support for supporting the circumscribing ring, 
the ring support being configured to reduce heat 
transfer between the substrate support and the 
purge gas ring 

5. The apparatus as recited in claim 4. wherein the ring 
support is in the form of a pin. 

6. The apparatus as recited in claim 5. wherein the pin 
has a dome-shaped surface for supporting the 
purge gas ring. 

25 7, The apparatus as recited in claim 6, wherein a plu- 
rality of ring supports are asymmetrically disposed 
to ensure correct alignment of the purge gas ring 
with respect to the substrate support. 

8. The apparatus as recited in claim 4, wherein the ring 
support comprises a themnally insulating material. 


20 


30 


1 . An apparatus for supporting a substrate, having an 
edge, in a substrate processing chamber, compris- 
ing. 

(a) a substrate support having an outer surface 
and a substrate receiving surface for support- 
ing the substrate. 

(b) a removable substrate support circumscrib- 
ing ring which, when placed on the substrate 
support, definesa purge gas manifold, between 
itself and the substrate support, for receiving a 
purge gas and directing a flow of the purge gas 
toward the edge of a substrate supported on 
the receiving surface. 

2. The apparatus as recited in claim 1 . wherein the cir- 
cumscribing ring includes a sealing member config- 
ured to seal a lower opening of the manifold by con- 
tacting the outer surface of the substrate support 


45 


9. The apparatus as recited in claim 3, wherein the cir- 
cumscribing ring further includes at least one sub- 
35 strate alignment member positioned to selectively 
engage the edge of the substrate as it is received 
on the substrate support, whereby the substrate is 
aligned with respect to the support. 

40 10. The apparatus as recited in claim 9, wherein the cir- 
cumscribing ring comprises stainless steel 

1 1 . An apparatus for inhibiting a process fluid from con- 
tacting a portion of a substrate, comprising; 

(a) a substrate support for supporting the sub- 
strate in a processing chamber; 

(b) a ring circumscribing the substrate and the 
substrate support, said ring configured to be 

50 separated from a periphery of the substrate 

support within a characteristic temperature 
range; 

(c) a purge fluid manifold, defined by the ring 
and the substrate support, through which a 

55 purge fluid is delivered to a region between the 

ring and the substrate 

12. An apparatus as in claim 11 . wherein the character- 
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istic temperature range differs from a processing 
temperature range. 

1 3. An apparatus as in claim 12, wtierein the purge fluid 
manitoW includes 

(a) a first purge fluid exit in communication witti 
the region between the ring and the substrate, 
and 

(b) a second purge fluid exit configured to be 
obstructed, by the ring and substrate support 
coming into circumferential contact, within the 
processing temperature range. 

14. An apparatus as in claim 1 3, wherein the character- 
istic temperature range is below the processing 
temperature range. 

15. An apparatus as in claim 13, wherein the ring in- 
cludes a material having a different coefficient of 
thermal expansivity than that of the substrate sup- 
port. 

16. An apparatus as in claim 15. wherein the material 
has a smaller coefficient of themnal conductivity 
than that of the substrate support. 

17. An apparatus as in claim 13 further comprising at 
least one ring support configured to reduce heat 
transfer between the substrate support and the ring, 

18. An apparatus as in claim 17. wherein a contact ar- 
ea, between the ring support and at least one of the 
ring and the substrate support, is smaller than at 
least one cross-section through the ring support. 

19. An apparatus as in claim 17, wherein the ring sup- 
port has a lower thenr^al conductivity than that of 
the substrate support. 

20. An apparatus as in claim 17, wherein the ring sup- 
port is configured to align the ring with respect to 
the substrate support. 

21 . A method for inhibiting a process fluid from contact- 
ing a portion of a substrate supported on a substrate 
support in a processing chamber, comprising the 
steps of: 

(a) circumscribing the substrate support and 
substrate with a ring configured to be circum- 
f erentially separated from the substrate support 
within a characteristic temperature range; and 

(b) delivering a purge fluid into a region be- 
tween the ring and the substrate support to in- 
hibit the process fluid from entering a region be- 
tween the ring and the substrate. 
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22. A method as in claim 21 , wherein the characteristic 
temperature range differs from a processing tem- 
perature range. 

23. A rrwthod as in claim 22, wherein circumscribing the 
substrate support includes sealing an opening be- 
tween the ring and the substrate support by bringing 
the ring and substrate support into contact, within a 
processing temperature range 

24. A method as claimed in claim 23, wherein the char- 
acteristic temperature range is below the process- 
ing temperature range 

25. A method as in claim 23. wherein bringing the nng 
and substrate support into contact includes ther- 
mally bringing together the ring and the substrate 
support. 

26. A method as in claim 25, wherein thermally drawing 
together the ring and the substrate support includes 
thermally expanding the substrate support against 
the ring. 

25 27. A method as in claim 23 further comprising support- 
ing the ring in a manner for inhibiting heat transfer 
between the substrate support and the ring. 
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28. A method as in claim 27, wherein supporting the 
ring includes providing a contact area, between a 
ring support and at least one of the ring and the sub- 
strate support, that is smaller than at least one 
cross-section through the ring support. 

29. A method as in claim 27. wherein supporting the 
ring includes using a ring support that is less ther- 
mally conductive than the substrate support. 

30. A method as in claim 27. wherein supporting the 
ring includes aligning the ring with respect to the 
substrate support. 
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